| SRR Gorden Yovay Labvoratory
A A N B Earvard University
ST o Canbtridge, Massachusatts
oo o5

. Cerd-Armual Status Report'on

KASA Crant NsG-579
M,ﬁ,,w, LRSI T ——y

" for the periad
1 Jaauary 1965 through 30 Juns 1965

N65 80962

-
o
; (ACCESSION NUMBER) (THRW)
o
[ /%UW
[ 9
; (PAGES) (CODE)
4
i ce —
s G255
{(NASA CR OR TMX OR AD NUMBER) (CATEGORY)
Pre cred for

Orants and Rerearch Contracts Division
Cffice of Space Science ard A;plications
National Aecronautics and Space Administration
Washington, D.C, 20546




I

. .
. L .
.
. .

A BT L e WL iC LE OB Dl A LD wn voiorEnt (=L oonna ol e Lravellinge

© . o o o E4 . . PR - $ o b ne

w8 wLTeiS O wae vf Adicd Lot isoreilcally and exerimpntally., e
,

ivim o a N T A S SE P e U DY RO B -~ % LI

luerrol ourvee wofeh are urcful Ior doermining whe valuves of the leagll of

Sooagotenoa oree, arey Loige, oau 1o ding recio tirs nave been found.  (he theoret-
ek curver for ilte rodisileon veliwern erroe in a goneral feure with ithose of
ey Crimnie.  ro anteana nat 8 1<ocil-bean redizdon ponlltern.  Ihe lwo-wasclength

=

lo.w travelinn-wave -"-'ar.‘;er;;‘;a Yaz a r2in 20.5 times as large &8s (hat of & nall-wave

¥

Gi,uibs & . uienuilic legort on Wiie invesiloddiod aons veen ltsueds
., “cicniifie Neport Ho, L oM
Vs by <eilro Iiruka and Fonold W. 2,

,

JSre Tra ,cli ::"-v?a ve V-Antenna"
\,rc..s 196)'

inig report have tecn forwardsd to tne Techrdcal Reports

4 rew ocluvion pas Yesn cbapined oy lr. T, D, Tugzict for the oplimam design

of ionluvand relloeotlorless tratcl . vewavc-sivole receiving anlennas when Lreated
<. é »
1o e TorneLs -1 apuronloacdon., A reflccliuniese traveling-wave-

cucront :L;f“.:i:mt:“.:;z?;:e pestulaea =d ils Tilfcreatial egualion determined, Ihe
curvent dloiritutios Lo ot phyoicnily recllizarle with only a verisble recistance
chating ea the Irnir cgenawter of te couxial line or the anienna x-cause the
dlffercatial eq...ion contains a Srecuency independsni cosfficient, A trial-and-
‘error s Lhod wio acod to relect the cwrent dicirisudon that minimizes the reflse-

Von coefficicn., ane refliciicon coeflicient was caleulated numerically for each

C
T, Tuguife 35 alro carrvig ool & siuiy of tre junctlon Letween perfect and
imzoriess conuctors,  .ne carrent dlctriliiion wd related tracsmiscion-line
saramzlors “uave besn Jourd Sor the fusc ion fn & coaxial lime of & perfectly
ine s onidontor with an Lo er oonducter formed of & reristive coating
cn oA ciie;ug;ir;c rod,  The protlem ras Leen rolved by a Wiener-ifen{ technique for
ectrowrnietic vaves incident from wih the rerfectly comdwiing side and from
e liver side. .he comnlox transce Sental rernel of the Wiener-iiopl equation has
Leen Zaclored by four methods, cne of which is rigorous. The three spproximaie
netiol® arc conventioral, Jhe rigorous techniowe expresses ie kerncl in the foarm
cf & rrcduct exvasion, A AGW phofe-lccd method was used o solve two-dimensional

fer e rolos ard nerce of the expansion, (he results

nddcale oot convendional trarssissione-iine reory ard the &p. roxizale techniques
of ficicrizaiicn are in orror wWren the rezlotence prr urdt leagta of the resistive

e churacterisiic irpedance of the tranemission line. CSupperting
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¥r. Le=Ce Then 48 doing an experimental and thecreticel investigation of the )
rerir tive antenna. )
A, Theory., The cwrrent, the ingut immedance and the far field pattern of &
cylindrical antenna with resiestive loading have been determined thacretically. The
dietribution of tha resi:tive lcading along the antemna is a particular function
multiplied by & real constant raramester c. The current on the antenna and the
field raitern have leen evalusted for & wide range of lengihs with eeversl different
a’s ranging from O to 1 and for positive intcgerss They have been found not
critically dependent on the parameter c. For @ nesr or greater than 1, the antenna
1# nomreflecting, A report on this stuly is boing prepared.

B, Experiment, The purposs ¢ the experirent is fir-t to coms truot an antenm with

¥ resictive loading prescribed by the function rentioned in A, and then to compare
the reasurements of the cwrreat distiributior and the far field petiern wth the
theory. 1Ihe resistive loading 1s to make use of reeis ive paint spreyed over &
dieleotric rod. It has been found. that th:c internal reristance required to realize
the sntenna can bs obtajned by either changing the thioknosa of the coating or the
content of the reeietive paint. This experiment is in progrees,

The recsarch reparted in Ecientific Peport Ko, 1 wnder this grant has been
published as & 7aper: “he Cylindrical Antenna vith Honreflsoting Resictive
Loading," bty T. T. Wu and R. ¥W. P, King, IETE Transactions on Antennas and Prope~
gation, AP-13, YNo. 3, May 1965. N

Two thecretical investigatione involving plam-imr'cod anumu are being
carried out ty A. D, Wunechs *
The probelm of finding the current distribution on a dipoic antrmia surrouwnded
tv a8 konogensous, compressible (finite teseratwe) ~larma 15 clore Lo tolution,
A mothod has beon found for obtaining the coefficiente of a Fourier teries used to
dascribe the current. An exasination cf tho .alidity of the ar,.roximt&onl involved
1n obtaining these ccefficients is now in prorreee,
A lstier cormniing cn &n exicy ‘dng & lutdion of the rrodblem of finding the
izpedances of auch & plasma~-irrorced antonna lae leen goce; ted for jublication by
the Proceedings of the Inatitution of Flecirical Engincers. In sddition, an
unpublished note of the author’e is dezcribed &nd acknowledged in a took "Anterma
Theory” to be rublizhed Ly I'oCrow-iiill (edited by R. B. Collin and Fe J. Zucker),
; The note is conocerned with the surface vave cwrent cﬁahng on an infinite antenna
~ imemrsed in a compresrible plamma, and is mentioned in a chapter on agtennas in
& - vlasas by James R, Wait,
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~ tnoesticuiion recentlr bemm by FMr. Wunsch the :a’tation reclstanos
‘of an eleciri-nlly rhort anterma imrvried 4n a cold rarmato-plarma ic being detei'-
rined, In thiz onalyemis an areuned carrent disiritution is uced,. TParticular
attenticn is betnt fien te the cace in wnich the etatic mepetic field of the
slassa fs criented vomel to the axie of the ontenna. Ine method of rolution ie

oz rocolly propecid by e Re feshadri,

“he etaff now working on thie Grani coneiats of ore fert-time post docliral -
fellew, Dr. K. Iiruka, and threc graivate otuients, R. D. Ruquiet, L.~C. ‘hen, '
axd A, Do Wuicch. A-gllable Zcr consul-aticn are rrofescor R. ¥, P. King,

tcecciaie Srufel.or L. e WU, &nc Ase glant frofeseor B. Hara .80

ne of V'sy 31, lyu3 the uexrenied volzice resaining to the credit of
1s frant wae ;10,133.26.

§ vimi tted by

Fonold ¥, P, Xing
Director Orant XeQ=579




